Mitogenic growth factors regulate differentially early gene mRNA expression: a study on two clones of 3T3 fibroblasts.
The relationship between cell proliferation and mRNA levels of the immediate early genes c-fos, c-jun, and jun B has been investigated in two clones of 3T3 fibroblasts (D1-3T3 and N2-3T3) upon treatment with basic fibroblast growth factor (bFGF), thrombin, phorbol 12-myristate 13-acetate (PMA) and dibutyryl cyclic AMP (Bt2cAMP). The 3T3-derived clone D1-3T3 almost stops dividing upon serum deprivation, while the N2-3T3 clone does not. The proliferation of the two clones was stimulated by thrombin and PMA and inhibited by Bt2cAMP. Basic FGF stimulated the growth of D1-3T3 but partly inhibited that of N2-3T3 cells. In spite of variable mitogenic response, immediate early genes, c-fos, c-jun, jun B, and c-myc, were induced by the growth factors and by PMA in both cell clones. In our experimental conditions the early gene mRNAs were expressed independently; i.e., the expression of one protooncogene had no bearing on the expression of the other. The cell growth was not directly related to the expression of a particular protooncogene mRNA. Data are presented showing that early gene mRNA expression induced by bFGF or thrombin was not mediated by protein kinase C activation while thrombin-induced mitosis was. Basic FGF induced a part of c-jun mRNA expression, but not mitosis, through a pertussis toxin-sensitive mechanism.